An Introduction to Clean Water U 102

Community Health/Hygiene Education

Having had the advantage of health and hygiene education during our school years, we North Americans are aware of the fact that germs can make us sick, and that it is important to be sure that what we ingest is free of germs.  We also know that washing our hand frequently is an important factor in good health.

But many people in developing countries have not had this advantage.  In many areas, illness is thought to be the result of some transgression (not so far-fetched, is it – remember the reaction of some people even in the USA to the AIDS epidemic!).  Furthermore, germs are invisible, and it’s difficult to believe that water that looks fine and smells fine can be the cause of illness.  Moreover, the culture in which they live has practiced for centuries a lifestyle of drawing water from the same source; it seems to them to be part of the natural order that babies die and people are frequently ill – it’s always been that way!  

Our task, therefore, as health/hygiene educators, is to help people to make the connection between clean water and good health.  Their new Living Waters for the World clean water system will provide a source of germ-free water; but if they do not know how to use that water properly, it will not make a difference in their quality of life.

Another point: although we’d like to think that using clean water will eliminate water-borne diseases in a community, we know that, statistically, there is another practice that is just as important (maybe even more important) than using clean water: frequent handwashing.  Germs are transmitted by water, but also by our hands.  Most things that go into our mouths are put there by our hands!  So it just makes sense that handwashing will affect health.

So, our task is to teach the people of the community about two things:


USE CLEAN WATER for everything that goes into the mouth


WASH HANDS frequently, before and after certain activities.
Now, every teacher knows that it’s important for the teacher to know more than the students – more, even, than the teacher ever intends to teach.  So, below you’ll find a short course in germ theory that is intended to give you some information about the world of germs.  If you are a health care professional, you may already know all of this, but we will assume nothing, and start from the beginning.
Please read this, make note of questions you’d like to ask about it, and bring a copy to class.  

Also, in the time between now and your departure for Clean Water U, try to notice all of the times that you use tap water – for drinking, cooking, brushing teeth, washing – and imagine how inconvenient it would be for you to have to take that water from a 5-gallon bottle.  And notice the number of times that your hands touch your mouth, your nose, your eyes.  This will give you some idea of the many opportunities that germs have to invade your body and challenge your immune system.  And it will give you an appreciation of the size of the educational task before us!
Your colleagues in 101 will be learning how to test water and develop the relationship with the community that you will visit; those in 103 will be learning how to put the equipment together to produce clean water.  Both of these will require training and skill.  But we educators have the even more difficult task of changing lifestyles!  So, think about ways in which people in another culture might best be persuaded, and be prepared to share your thoughts and experiences.

Well, that’s a start!  Read and study and imagine, and the rest of it we’ll do together at CWU 102.
A Short Course in Germ Theory

What might be in the water that can make you sick? 

· chemicals (and metals); 
· but more commonly,  organisms

What ‘organisms’ ?

· multicellular parasites
· other microorganisms that, for our purposes, we’ll call microbes.  Microbes are the most numerous living things on earth.  And there are more microbes on and in your body than there are people in the world!  over 6 billion! Yuk!
Are all parasites are bad?  yes; the very name suggests it.  Most enter by mouth, some through the skin
Are all microbes bad (pathogenic)? no!
in fact, there are more good ones than bad ones. 

· there are over 400 types of harmless bacteria in the colon, intestine, stomach;  these are not 

just harmless – they are absolutely necessary to digestion of food; they are called ‘normal flora’
· there are also ‘good’ microbes that are able to destroy some of the ‘bad’ ones

· some of our foods actually contain some of the helpful bacteria; for example, yogurt: 1 tsp. contains about 10 million live bacteria!  

· some microbes are crucial to our environment, too.  What makes a compost pile transform into valuable fertilizer?  Yup, the ‘good guy’ microbes.
· but we’re concerned here with the ‘bad’ microbes; these are the ones we will call ‘germs’

How do the bad microbes – pathogens (we’ll call them ‘germs’) hurt you?
· they eat nutrients that are on the way to your healthy tissues
· they invade the cells of your healthy tissues and eat the nutrients contained in them
· to add insult to injury, after stealing these nutrients, they metabolize them and leave behind the waste products of their metabolism (toxins)!

Your body, if your immune system is mature and healthy, can fight off some of these microbes, but not an army of them!  So, we must make sure that only a limited number of them get past our lips.
There are four main types of ‘germs’:

1. bacteria: 
· examples: Streptococcus species (strep throat), tetanus, tuberculosis, whooping cough, Escherichia coli, Salmonella typhi (typhoid fever) Shigella (dysentery), Vibrio cholerae (cholera), Legionella (legionnaires’ disease)
· size: microscopic: 1 million can dance on the point (not the head) of a pin!

· entrance into the body: primarily through the mouth; also through defects in the skin

· reproductive capability: unbelievable!  They can divide every 20 minutes;  do the math: in eight hours’ time, one bacterium can become 17 million strong!
2. viruses:
· examples:  measles, mumps, pox, AIDS, rabies, hepatitis, polio, mono, cold, flu
· size: if a bacterium were the size of a pitcher’s mound, a virus would be the size of the baseball!  It requires a micron microscope to see these.
· entrance: primarily through nose and eyes, RARELY the mouth
· viruses take over the cell’s reproductive controls, and make the cell replicate the virus hundreds of times; the cell finally bursts, releasing these new virus copies.

· are viruses alive?  This is controversial, but it doesn’t matter for our purposes!  They do their damage regardless of their biological classification.
· like bacteria, viruses can be good!  They can kill come bacteria; furthermore, since they 
  have an affinity for rapidly dividing cells, they can attack cancer; and they will be instrumental in treatment of certain diseases (e.g., cystic fibrosis)
· but, they can be deadly: in 1919,  the Spanish flu killed 40 million people - more than WWI!
3. fungi: 
·  examples: athletes foot, ringworm
· size: mostly microscopic, though colonies can be visible

· entrance: generally superficial (skin), but may also attack internally

· fungi can be good, too: penicillin, for example  (Incidentally, though we think of penicillin as the wonder drug discovered in 1040, the Mayan’s actually utilized it hundreds of years ago – they gave sick people moldy corn to eat!)

4. protozoa: 
· examples: Giardia lamblia, Cryptosporidium parvum, Entamoeba histolytica,




Toxoplasma
· size: microscopic
· entrance: usually by mouth
· reproductive capacity: varies; some require intermediate hosts, some can directly reinfect the infected person

· these are universally pathogenic
